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Abstract. Seismology of 6 Scuti stars holds great potentials for testing theories of stel- 
lar structure and evolution. The ratio of mode amplitudes in light and in equivalent width 
of spectral lines can be used for mode identification. However, the amplitude ratios (AR) 
predicted from theory are usually inconsistent with observations. We here present the first 
results from a campaign aimed at calibrating observationally the absolute values of the AR. 
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1. Introduction 

The 5 Scuti stars are A-F non-radial pulsators 
located near the base of the classical instability 
strip. Despite huge efforts it has turned out to 
be very difficult to match the observed mode 
frequencies with calculated ones, due to the 
large set of poissible excited modes and the 
small subset of possible modes actually ex- 
cited. 

Photometric observations of amplitude ra- 
tios and phase differences have been used to 
try t o resolve this rnqde identification problem 
(e.g. lGarriddl2000l iPaoaro & SteAenI l2000h . 
but the results obtained so far are not un- 
ambiguous. A possible better discriminator is 
the ratio of mode amplitudes in light and in 
equivalent width of spectral lines, denoted Ra 
for the Ha line versus V band photometry. 
This ratio has been explored by several au- 
thors (e.g. lViskum et aljll998tlFrandsenl200d 
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iDall et alJ 120021 '2003"). However, the inter- 
pretation is not straightforward: The ampli- 
tude ratios predicted from theory are usually 
inconsistent with observations as shown by 
[Dall &Frandsen (2002). 

For these reasons we have undertaken a 
large campaign to establish an empirical cal- 
ibration of the amplitude ratios, observing 
stars with well characterized pulsation modes 
to map the relationships and dependencies 
on stellar parameters like rotation, evolution- 
ary stage, spectral type, etc. The campaign 
has been concluded, and we present here a 
progress report with initial results for two stars; 
AI Vel (HD 69213, HIP 40330) and X Cae 
(HD 32846, Cae, HIP 23596). 



2. Observations and Data Analysis 

The project sample consists of 16 (5 Scuti stars, 
chosen to cover a broad range of amplitudes 
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Table 1. Amplitudes measured for X Cae and AI Vel. Uncertainties on amplitudes are 2-3mmag 
for photometry and 5-%pwmille for spectroscopy. 





mode frequency 


A(S) 


MV) 


A(AhJ 


Rq- 




[cd-i] 


[mmag] 


[mmag] 


[promille] 




XCae 


/i = 7.394 


48.4 


37.9 


93.9 


2.5 




/z = 6.036 


13.5 


9.9 


30.8 


3.1 


AI Vel 


A = 8.9627 


212.9 


163.9 


219.4 


1.34 




/z = 11.5998 


193.2 


149.2 


222.7 


1.49 



and to include both HADS and low-amplitude 
pulsators. 

Photometry was collected with the 24- 
inch telescope at Siding Spring Observatory, 
Australia, while the spectroscopy was obtained 
with the Danish 1 .54m telescope and DFOSC 
at the European Southern Observatorys La 
Silla site in Chile. 

X Cae is a well st u died 6 Scuti 
star ("Mantegazza & PorettJ Il992l Il996t 
[Mantegazza et al. 2000) showing a w ealth of 
excited modes. Mantegazza et al. (2o6o!) found 
17 frequencies, of which a few showed am- 
plitude variations between observing seasons. 
AI Vel is a well known HADS, that has been 
studied since the work s of j Walravea (.195^ 
Il955h . IWalraven et all (ll992^ found that 
neither of the two main modes had changed 
amplitude in 40 years. 

Our data are too sparsely sampled to allow 
anything but the strongest modes to be con- 
firmed in either star (Table[0. Our X Cae am- 
plitudes of fx and /2 agree very well with the 
findings of Mantegazza et al., supporting their 
conclusion that these two modes do not change 
amplitude. 

3. Interpreting the Amplitude Ratios 

Balmer lines have sensitivity similar to radial 
velocity measurements because of the strong 
limb darkening in these lines, while photom- 
etry has very weak center-to-limb variation. 
Thus the equivalent width of Balmer lines and 
the photometry show different response to spa- 
tial variations across the stellar disk (i.e. to 
the £ value), reflected in the amplitude ratio. 
Intuitively, we expect radial modes to have the 
lowest values of Ra with higher-order modes 



having progressively higher ratios. Large vari- 
ations from star to star may be expected due to 
the wide range of rotational velocities encoun- 
tered in 6 Scuti st ars. 

For BN Cnc ('Dal l et aljEool and FG Vir 
Viskum et al. ( 1998) we found amplitude ra- 
tios for the radial modes around R ~ 0.5. 
Looking at the results for X Cae and AI Vel 
we find that the strongest modes in these stars 
may actually be non-radial modes, contrary to 
previous findings — however, the analysis has 
not yet been completed. 
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